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(54) INFRARED LL COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To adopt a wireless communication system and 
a system which can keep secret communication in a 
communication system used for a LL schoolroom 
performing two-way communication. 
CONSTITUTION: Infrared is used for a transmission 
medium, while modulating a signal of each channel by PPM, 
by arranging alternately each channel of a down channel 

and an up channel in which time division multiplexing is r, I I f H 1 I 
performed on a time base, the influence of the leakage of a — " 

signal caused by the trespass of infrared can be prevented, f- — r- "f-'-f •] 

and the time for two channels can be spent for PPM 

modulation. Also, an independent channel for a control 

signal is unnecessitated by constituting the system so that 

the frequency signal of the control signal is transmitted by 

using a frequency band which is not used by a sound signal. 
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[ttttM*0ttEfl] 

itfss#>6 aittoiti^tnas-r s t o ? + > * B$#gj 

±f BT 9 ^ +■ > 4". Jl/ £ _tf B± «5 +• > * ;u £ &$tmc m 
fH«Lh(t ft-* 6 ft £ .£ ^ K±SBT 0 9 + > * ;u £ ±IB± 
D^-t>>*JU££BBg-r6£ftfc. ±iBT9 3^>*;l< 
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®8g£. 

±IBiHR3ti/c^-v>*Jl'^B$^W!l^mi2gT.5 3'W 5 

U-££. 

g£. 

±f Btr > 7" > - ;U KPSStfi^j £ ±f Bilffitt&£ © 
u^*J±tSrrstfc««£. 

±gBhb©g©J:b©tB*-C r 'Jst/Stiif^v^^U 
±E*Sc-S -Y:/U-£a>?>ffl;>j;*ft£PPM^ 

n^-;i/x£. 3f3E©^-/5>^r-^snytB^t!)^s 
©n»j ; &m-s/c*©iii»i-'^ux £ zsf&mt . 

^ii£-r^»^^L LjiHi^3£©j2im£g. 

h;u^ffll,^-C©n> I- n-;Ufi^££i£-r ££*«:. c 

m^*& * + > *->b©{!#£ T £ C £ £*3f8* £ T &ff# 
JI2fBf<©j£{I$Sg„ 

[ii^4 ] s h^©u^<^^aK©a©[ 
fi^3iBtg©i^^g„ 

s^?ti/cm-^©*^e.i5Si>'^i'^ ; &«iffi-r*i5)^^u 

*8tWli]S8£. 
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fg^ma ftfcmw^i/xtc j: -cisne^M* e>ftr 04 

^$S§§£ , 

i^tgS©tU^J?rS:W§fS©5- * >l>ZMVi? 5 * -f 
5 > ?V-0l<.X£2fe£-f £ £ 5 > ^ * * U- £ £ v 
±fB£-f 5 >^^U^KJ;or±iB^L//cfi#4i^6 
M5E©^ + >*;l<£y-r-r6y- MHgg£. 

t*as^*g£. 

io 1f>-7'y>y^-JUKIilSS£. 

{ci0#^m#€rf4tb-r-2>£ftK: > 02©7^;U^-(c 

a K> n> f- n-^fi-^^am-r s c £ *««£-r saw 

i^L LiHf 3*n$©SHI£;g. 

[^©^ffl&iftW] 

[0 0 0 1 ] 

[am±©f<jffl»if] m^mmm (Lang 

uage Laboratory; WTL L £IB"3") (c 

20 ^3S(c|K|-r-5*>©-C*S < , 
[0002] 

[fit*©^] 01 7{Cg£3|5©LL«fc^©«^^-r. 
fc/cL, 01 7(C^tLL«lB4tai 2A©WT?afe 
S„ HI 7CC*Jl>r. 1 7 l«&eiff ££&£**£!§-!*- £ 
fcto©|5[6ipffliJ©j|ISff «gK. 170-1-170-12 

«tst®£#f§-rsfc»©£6g i i 2 wtciswen 

fc^Sfi^g. 175-177 ««tffi©jiSfi^g 1 7 
1 ££&©i§S(i^S 1 7 0- 1-1 70 - 1 2K5r^ 
mrZ>&M&. 1 8 0«LLffe^£ffe©gi5M£^f±WS 
30 M-C*S„ 

[0003 ) 11 7CC^LL«[M«:*Jt^-C. »iSp{i^ 

^fi^si 7 i ^T-a^At- F-^-r>*^^e- Ftc 

^LriiSfiilgl 7 l*>££j£S81 7 5-1 77^ 
*»fflW-C3lJR-r.5C£^-C#. C©fc«?)(Ci^(i^g 

i 7 i tatmiRtf* >f)m»t>tix$sK) > c©jiir** 

>€rffl^riAab-5»l^i«^©^*il!Rl/-Ct,^„ 

i^SS 1 7 5 - 1 7 7 ^ftuxBm^titc^mmt^ 
i i 2tcs:w6n/cj^fi^a 170-1-17 
40 o- i 2-c^fisn. jM«?2nrt^^©itsfi^g 
*>6©^#^«^ap$nrs([if£^is-c#€.a:^«: 

[0004] — ^^IW©jiS<i^g 170-1-1 
7 0-12 K:«^BP«:HPg^?r-rSfc«>©^ff?:P¥CXfcb 

cti6©#^> ; &MI^-rS£=i> h n-;Uft^- 
fr&M? A > 1 7 5 - 1 7 7 {C^HiS nr^epfflij©^ 
^gl 7 irSftSn-C. i2B£<Mitgl 7 1©3>K 
a - jU|5|gg*W(S)3 n =i > h o -JKt#(Cfc. CtcfflfflW 

so ^csns. 
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[0005] *fc. 8HHH<D£Ht^B(Ctt£tt 1 ~£ 
ft 1 2 fcflJJIJCCPf O'tll LnJIBtt -f >*7 Affl©tf$ >. 

(DmfttfZsVWLVhtlX^ZtMC. £ftl~£ftl 
2©ggrtg£gStfifa 5 *~£-r£*-- KCCtyf)#*£;fc 

[0 006] t©J:5tt. *WitttlBr*B*Ltt*J 
6WJ-*LL«EStc*«r»-cttPi*ifti«:e#*Gair# 
-s c t&&mt 3tv. a i 7 tcm-re&ss 175-17 

^1 8 05:^iaL/-C^g|5Kigabrb*^/cJ?). iifl© 

mz*&'ozt*mn-c&z>'xgM&>z>. *cx. t&B 

tt*«oc<fc*W3*l&*§^C«. ^lillltt^-^ 
;l4S£fflC>fcW«W3t*igi£if& 1 7 5 ~ 1 7 7 £ 0t« 

[0007] 20 

isrr sfm&Bimr sfHfetttte-cft & £ a cork l. 

ISItt-Jr- ^flMg^rSMKcfc £ £ (,> WfiLS*!* 

^«@^.-r S C £ tt X L £ -5 £ PJgl* 
4>&o?c„ C©^ &Mffi**JB»-r4/ctoCC*IE^ 

£. 30 
[0008] 

+ >*A«©«#tt>W*ffiaBEBJ («T. PPMilE 
-f) $nrfc»). PPM^lS3ttfcliiJ#S!l^fi3nfc?- 
•r > * JlWlzm^xmSb 3*1<E>L E hfcftWO 

>wx*a&iH"j-4asfi»i. ppM^issn/c^^© 
v h£. »*©as«ia(*»6asa3n4i«»*3nfc* 

[0009] 

[flUB] ±IB©£5KftJ$3ft/o*m§!£m>"5LL«6! 
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*g£Tsc£#m5fes. u-ox. mmm®<D$zmz 
■mtLx^tc^ftvmwmz.^z&fiiicft'jctv 
m*s 0 mmM»*m9\-mxi!bz>ctfr?>wim<D 
m.^x'gmicmm-rzct&Bimx&ztcib. mmpi® 
tfrngftizmm-rz c £#& < a o «Btt*«oc £ # 

[0010] 

[jiiteW] #»wc*»i»r. mnmzm^xffttftnmm 
ztf'iW&zmizm^xssm-rz. mutLL^m^ 
xmmmTt>ftZf£<Dm^mz<Dftwn±<D&.m*mL 
•cteo. mmmmstixiSb*), nn^a^^KH^r^ 

fti fflo^n 4S2©^a^, M3<D^o? 
d/£3fe-<e>nrc^„ Piw^n-^^(iB^S!i^fi3nfc 

fg-Sf ©H#J* -f 5 > ^^TlSJJW'-Ot'X Sync 

^it»e>nti,>a. ^ftirtM^fts©^^*^ 

ftrt>6tfeffl£fii*-r3_k9? 1 -i'>*^A 1 , A2. A3 
££fe»*>e>£ft^e£r3T f 5* + >*;t'B 1, B2. 
B3 £©«a^fct?#>6ft-3-C*jr>. ±«5? + A 

1. A2. ASfcitTFOf + >*A>B 1. B2, B3 
rfeiiTrs^xfc^ft^ft&r^SJrStcP PM^ 
lS3*ir^-5> i {>©-C*>-5„ 

[0 o r l ] H l (c^3nrt,^-5«t-5{c#^-f 
B$#m^mi2g3n-c*j9. B#^-f!i^sieg3n/ts^ 

r>^;U©^VUX*i^7fe<!:L/r^ra^j!S|*3nS„ -e 
(DtttiteB 2 IC^-T. 02 (a) ««5[g5*>6^1 . £ 
612. 4ft3^jM^7r£B$#gd^*ieg3ftfcT , ^ + 
>*.H/A1. A2. A3©f -f 02 

(b) tt4fti#ifc»^{it-£±9^ + >*;UB 1© 
SV^fc^l/. 02 (c) «^2^eSf-jiHt^- 
3±D?-f>*JUB2©*-rs>:?£^L > 02 (d) 
«£S6 3 iPWiffi ^mm? -5 ± «3 * + > ^ ;U B 3 © £ -f 5 

[ 0 0 1 2 ] 02 ( a ) <fc »eBW©jHft^ 

s*> e^im 3 ti zmftft<D>vi'Xtemft®&m 3 txfcr 

O^t^^Ml. A 2, A3©;~Ol'X<i-St-C£)*K PI 
Wffl-'^X Sync 1 -^©TO ? + >*Jl-A 1 © 

/^UX£. £^2^©T9 >*)l>A2<D'i)l>Z£. 
£.m3^<DTK> * + >*Jb A 3 ©^VL-Xf 1tRS3nr *J 
•3. 02 (a) iCTjkff A i>yt?3ACD4il . £86 

2. £Gl3fc:j£m3*-i&t§££7nLT:i>.&. 4ft 1©§ 

msig««!te5flfj©iMft^g^ h mm 3 n/c^^fd^s 3 
i>tszm? siaiw^u^s y n c^ftltB-r-SCitcJ: 
f&Lx&mmnz®.n?zctK.j:K) . to^ + >*;u 

A l©>'^X(t-^©^?r^<fr-5«i;-5K:L-Cl^. 4ft 
2 ©gfISSgStf£ft 3 ©Sr(I^g^>4ft 1 ©$ff£g 

iiuc < -e-ti^nro + >^^a 2 a-sc^jto ^ * 

>^.;UA 3 ©/<JUXft-^©^5rSffr -5 J: "5 tea 3tir 
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[0013] mm i (Dmmmmte&mgm-c&m 

2 (b) ^TJ:^^^^ ^>^rPPM^^ti/c^ 
02 (d) CC^TJ:^^^^^>^-CPPM^ii5n/c 

* + > * ; u B 2 £> £ i> ^ + > * ; b B 3 £ ffl tti *T £ * 

to 13(C^t, Haw*, 2«#^fi^iur^ 
fflU^«OMS^*t^HPF, 3- 1, 3- 
2, • • 3 -n«^ft-^in> hP-;MI^<h£ 20 
5+^>n^$^-, 4-1.4-2. • • • . 4 

C^iA^^-^^^S^TSA^U^^^S, 8«P 
P M^IBg<D^i8Ka*K5E U /cffiHrt &cft£J:5fc:u^ 
^fWfBTsy s 9iiif>^y>^*-;i/FBB 

W«©HiS»*lWIR-r * L P F r^So 30 

[ooi5]$e>tc. i ott^m-?z>tmzmiR?zt 
4>£ l orjilR$n/c5 1 i'>^;ufi-^^:if>yy 

flHffi&%£8» 1 3 \*mmtma&s 1 2 <ommtmt 

r s Jtiae. 1 4 i*j±i$g 1 3 <DJ±<g*ttj^<D hu-«;> 
yx^yth y^7snppM^sBsn/c^vi/x*^"r 40 

(«T\ MM4IBT) , 1 

5 mm*** lpp waem'wx t 

g. 1 6tt^gl 5 3(P6©^>X-CM3£4M-r^ 
LED174Kttt5fcft(0K7-f^ 1 7 5iB$5>fO^ 

LED, 1 8&*y X£;l/#£filg. 191^^^;^ 

t^i 8om&mt>frhmj£<D* j 

|SJJ8^;UX^gr£>£o 50 
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[0016] #CCt. H3«:*-ra«i6»D»ff«:ltt?liT 

P F 2 r«JtK» 1 0 0 H z KTOH««J5S»36«l»*S 
nSo #^*#©JB«»iS»*» 1 OOHzfeLbi-TS 
CDt*. 1 0 0 h z WTcD^^cofi^^^fi^ <E>I&£ 

[0017] HPF 2ab»6C0$^ft# i3 > ha-;KI 
^4S4 - 1 -4 -n3(p6<Dm«aH z *&l>Btt 

+■^-3 - l-3-nr5*-»^3tiX>f 9 fIR5 

-3 - 1-3-ndJ^I^CD** y 5 **8CCISPftrrS 
CDT*5#,' t-X h»ffB$CC«^+1t-3 - 1-3-n 

y ^ *#8ccEpjjnT*<£ securer 

[0018] TTs h*^U~*6tem« 3o(DP&& 

*>r*y* )^<omwsmm^±x s& & <t 5 tc a s . 

^MJH«tt«#4Lr, ffl*.«4 40hz, 8 8 Oh 

z, i 7 6 0h2©aaa»#aijRstiro*. 

[0 0 19] C<D^^>tj:X>( v?®ffib<DmM*V $ v 

^s^^>^^^i)i$n/c^^^A*rssn^^ 

£/c#> v A^U^l/^ScDU^^$tJfE-rS4>(Dr*> 
[0 02 0] */c, A*K^§7(JA^U^^ 

maLx. A^u^^ajEu^^iSHrt^s^*^ 

^y-XD^g^0o. A*U^^®iEU^;l/^ 

d b«±- 2 d b*«0[)U-^;U<bSri. jtAU^Mi- 
2-3 d bJO-hi^nrc^o 

[0021] y$^8 tajj u^^^JK^n/cm-^ 
^^8cc^-rs*9*>^y>^-^Ki3Ki i"cif> 

^*y >y^n/ci#tc5r0iIbJS^^DSCi^± 
-rS/c^T^So C<DLPF9<Di!fftS&g^ i^>7* 
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y >^ja«»* s 2 0 kHz(DB$&*WU*7 kHz tZti 
[0 0 2 2] X-f * *H885, A*U^^@S§7 , 

en-c^o. LPF9^6ffl*?n^4ii, 2, • • 

AS^ntl^c -fel^* 1 0«CCD&?iJOA^<E>^ 

£EP#irr6o -feu^^ 1 occti-feu^ hfi^Epjn^n 
^>§!Rr£4J:5KftoTC>4 0 

[0 02 3] S/c, -feP** 1 p{CB^tt*W5EO^-f 
5 > ^TiitRT Ztc&OZ A 5 > ^{f-5f # * ^ 5 > ^ y 
1 9:fr>6A;ft3*rCl>4o C<D#^5>^ 

* > * ;n - 3 *mftm>m t l x&mt ^zaxisv 

^oTKir + y^^icttKi^xhtitcZ J 5 

^cfcO, ^y'V^Pfr-frYMffil 1 ^y> 
V L tcm^Z&tt b X K > 4 £ 5 > ^r»«tK»«:*^ 
T4 e 

[0024] ig(frK2fc£g 1 2 -CJ%£<*nfcJ8t& 

MK$<D K tttt? u-^^*® x. 4 £ -era 

THj u^;^ai^T4J:^tc3nr^4o fif^r, Jt 

^i/^KiSRlt r l j u-<;b(b^4 e itBS 
1 3 ©ha^u^u* 5 — a*r4«p^«t^>^ > 

;l/FtlSSl l<D*-;t/ Fffi*©U'«Jl'icJ: ot^Wtc 

war 4^e; sscr4B#rawfiig«± 

E*-;i/FlH*u^KD**3«:j:orXfborc*4c 

<hKft4 0 

[0 0 2 5 ] c©«^-*BI8«:^r. B8Jc*ji,»t. S 
Htt-9->^U>y*-;UF@Kl l©*-A>Ftti*>*7n 
U STtt«*«»*4»l 2*6»*3*i4««W*ift 
4„ 0 8 ( b ) tttMSS 1 3 om*iSJB-C* 0 . * 

fw^jsh tmmtm s t <t ©i/^-au/c <t 

#££^#4. C<DJt«»l 3<Dttl*^^T^o/c 

14#hy#3*i. 0 8 (c) CC^±5tt3r5&ffl<D'* 
;l/X^MM 1 4^6ffl^?tl4o 08£#ff8-r4<h, ± 
IE*-;U Fai^OU^^tCcfc-pTMM 1 4<DthJl~?*>ffi 
^O'lfeXffiBPXfllU PPM^P$ttTl>4C<L 

^sgccm«^n4o 

[002 6] ^^ = >^x^U-^19^ 3 
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0«C<D£>f 5 >^A;W4SWtBI l.CC^Sti4Jt« 

canjjn*r4o ccoi^fflffl^vux s y n ctemftm&mz 
titcfm ztsm? 4 1 * <ovmsm t u r «ffi-r 4 fc» 

CD/>VUX-C*4o ^Sl 5tctt3 6«CMMl 4rt>6lH 
*Sti4PPM^IBSti/c^l/^feHIJnStir*50, Ip] 
i^Syn ci^JESStir^JSSSl 5*>6ttB2 
10 (a) tC7S^n4cfc^^C^>r 5>y<D^-;ux^tti^?^ 
ft4 0 C©«F»a^*3*ifc^l/X5(|ttF^^^l 6t 
^•«7-*f*3tirLED 1 7*K»L, 02 (a)CC^ 
3*l4<fc5 &A;UX?IJ«LED 1 
L>T3*HJ£ft4o 

[0 02 7] 04K1. 03CC^*r^P^^CD-feb^^ 1 
5>y0*7nTo H4«c*5C»r, (a) « 
•feU^ h{f-S|CC<fc9-feU^£ 1 0TimR£ft4^*>* 
;t/A l^An<D^l^ h£^5>^£*rT0> I5J0 

(b) tt*>^y>y*-^Fiawi i#u->:?*y>^ 

20 Stf*-^FT4£>f 5>y£^T0, IH]0 (c) »e 

i 2 *sa«K«*«*'r 4 ^ >r $ > 

■TEL 1510 (d) tt*>^y>y*-iPKH»l l^W 

6^e>Ul*3n4Hl*^l/X?iJ^:^0-e*4« 
[0028] 04(D (a) tt«iltf t>*^A2*« 

Ur*50, A2«^CO^i->^;U^3MtK-r4<i:^«|^0 

(a) (ommxmrmvi^^^^^^^^ffCyttft:^^^ 

30 ^>^^A2^iiJR$n4<hif>^y f@b 
1 1 |5J0 (b) CC^T^W 1 9 

^;i/A2CDft^co-tf>^y >^*tfi>, r L j u«<;kd 
B$^-;U FT4<i: i 5CClij^-r4/c^, 1f>^y>y*- 

^ kiuss i icDtb^«i5i0 (d) tc^-rj^K^e 

[002 9] ^C«: % 04 (d) &C^r^ + >*^A2<D 
fi-^U-c;UiflI0 (c) ccs%r*«««4©u^*. 
tbKSl 3t?tbf55npA*u^^-^0/ci^<Dtb 
g^l 3(Z)m*«:J:0, MMl 4^h y^'?n|5j0 
40 (e) CC^"r<fc5ttPPM^PI3<l/c^Vl/^^MMl 4 
^e>tti^f$n4o 04 (e) W:«iMJR^tirc^j:C^^ 

>^;i/tc*ti^'r 4 p p m^ps n/c^^i/x ^ mt) 3 
c^4*^ -feu^^ 1 orjijR$nn^t^^>^;KD 
m^tV>y'V F0IB l 1 «:«A^$n^ct^ 

fc#>, ^^>^;UA2«^cD^ + >^^A^?«-i2P<b 
^tiT^O, f^I0 (e) ^-r^^>^^A2tC>Ptj£T 
4^^x^cD^^i/XCD{4g{i^«3nTSm{4g^:S 

50 
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[0 03 0] -eur, 04 (e) CCTnTMMl 4#>6><D 
lU*/^XCCBlJH^iU^»*S2 0*6«^Sti*|a«B 
^XSync^S15*CM3hr, '( f ) 

>^40 1 *C7R3hS*-f 5>y4*#Jt0r#£4. 

±0** >*;ub i<D#>f 5>^r?for*j0, 2^ + 

[0 03 1 ] S5{C^ + >*Jl/^{CJCSi;/cPPM^iH(D 
^ISS ('W*fi»<DX{UUB) <DI*§ffiffl4PPM^ 
H^n^^^^CD/s^XiligCDFil^^-ro 05 (a) CC^n 
> 7' U > ^Sffl^: 2 0 k H z i L , 

( _h 9 ^ * > * )i> 4 r 0 * + > * ;u& v x 

*iHS^^>^^4cD^lt^i'>^;Hfc) *16ft> 
*Jl/4l//c«r*0. PPM'*)l>Z<D^)l>xm&0. 3 

m s 4 3 ftrfc 0 , c cd/>';u^ ciS* u/c^^g^S 

J:0t*±0. 4/i s^CDBSfffl&gOiB^fjp^^n/c 

P P M^iWfbti *<fc5cc34m>4. 

[0 03 2] C©B$(D, H5 tC^-T«*K«(Dj»0iEU 
HJWTwtt. 1 ?t>W^-f^P-y KDK8W4^ 

Tstttf>:/y>yjai6tt#2 0 kHzt^t>*;i/« 
#i 6ft>wr$>^ci^6, 

Ts= 1/2 0 [kHz] '• 16-3. 125 [as] 
43ctf>6ft, JS$iTw&3. 12 5/isi3ntl^ 0 
C(DB#<DI^^^UXCD^^;l/Xipi«^^^0. 8 m 

[0 0 3 3 ] 05 (b) 6C**m**>^V>yH«» 
£15. 625kHz4U * -r 6 4 * + > 

*ju<t ofctfgr&o, ppM^tBSft&^i/xco^ux 
U»o. 2as4$nr4c50, ccD^ux&ss^bfctt 3 

^g$n/cPPM^p^f^>n^cfc5tc$nrc^ 0 

[0 034]CCDB$. 1 AXP v h<D 

a)WTstt1f>^y>yHiR»^l 5. 6 2 5 kHz V 

Ts = l/1 5. 625 [kHz] - 64=1. 0 [m 
s] 

1. 0/is4£*-l£ e &*>\ C<DB$CDfHl^^U^(D/^Jb 
XiJiktmtfO. 4^*>*;U# 
CD*-YAXD? h^rfflt^eg^tlS. £/c, 05 

(b) ccTSTWrtt. £l£fflte6 0^*>*;M£fflT*# 



(6) *3FKW i 6-2 22 70 7 

10 

£(Dr£t£3 0 AOL L#pJ^4ft£. 
[ 0 0 3 5 ] 0 6 CC^<DjSm«»D^n ? d?H*^ 
*To 06te4ot,>T. 0 3 4|5IW^(D^n^ <Dzf 

61 «3Wt««r«kUStlfcia«8^^l/X Synct 

io l p f 9 mcogbmm 3 ccswas«««4 ra«&©r » 

[0 03 6 ] J6(C^tLPF 9«Ka>»ft*H7CC^ 
r^-Y5>yHt*«RLtt^6ttllir*. (BU 07 5C 
^T*^ 5 >^0(;tftiffB02 (c) Ct^Ti^^* 
;UB2^iMtRL/c<h^<D^W r S>^^Uri^ 0 06 

U-£62te07 (a) <Dmm-C*k-?imi>WZJ 

[0 03 7 ] t>^y>y*-;PFiBl 1 teCCD*^ 

$>^^vi/^(D^-r $ >yr l p f 9 ^6(Dft^^rif > 
:/';>y*-jbKu 07 ( c) tc^-r^-/ = >^rm 
^Ui^-r^o £/c> $u $>^:**u-*6 2^6 
©*^3>^\>i/XCcj:or. ig*tt«»*s 1 2 ttK 
H <b) «c*Sft**^5>y^««M^*^u c 
<Dggffi^ou^;U4if>^y FUSSi 1 <d 

Hi*ifu^i^tti»i 3-cjt«3*ia. mm 1 

3 tiA^J 3 *i& 2 o(DA*ff ^cd U^Jl/^-gc-T £ 4 

#3*vC0 7 (d) CC^rPPM^iB3ti/c^l/X3^M 
M14^6ta^?$n^o C<DMM1 AVtitt'WXlZF 

B-e^o-maztiTLED 1 7 zmzbL. l 

ED 1 7&hPPM$imZtitcmn%:<D? + y*)[,B2 
(D^JVZ&mi (e) (C7n-r<i:5K:iMtti3ti^ w 
[0 038 ] S/c, C<D&fM1RZtltc?'+>*)l&±K) 

^6 2.1Pt>*4 $>y^VUX^a^?nr0 7 (e) CC 

40 ^r^ri^Aj:^^(D^^>^^B3<D^;i/X^iii 

[0 039 ] ;>CCC, 09CC^m^gcO^P *0£^T 
co«(W6Wi«ai4*tt«:«iL6ti4«jl(03Kt 

^g-c^€> 0 09cc*5i^r, 3 1 izmmztitcfcftjttz 

1 ©tH*«:n»«"r**«a. 3 3 «it$as3 2(om^\^ 
^u*SflH-rs 5 * 3 4 3 sttHM^' 

so 3 s-c^w^n/ci^ffi^^xtcctor, GMn*s*>t*6tt 
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* f troccttft; ufc * >r s > y ^ Ji/x * * $ 

[0 04 0] £6&C, 38«^^^>^x^l/-^3 

7*6H»*s*i«*<5> y^Mwa* sib® 
rsy-MiB. 4 0tty-nus3 935pe>a*$ns 10 

9*->\> FHBt L P F 4 2 t&m^c&WZR&Z ft 
1>J: 5«c-rsa«WIS. 4 2 tttf>:/y F 
Shfc»BMtoil»*»63WC'r4L P F , 4 31^? 

(ti*sftsmam#*^mt^&Ts^ F7*>r*. 

So 

[ 0 0 4 1 ] 0 9 (C^r«ffiKBOttflF«H 1 0 CC^T 
*^ 5>*^H**JW0tt#&ttW*5. (ftU 01 20 

titcmwtv'wxiz? * f K3 i rssea? 

ft, HI 0 (a) CC^T<t^&^l/X^Hl*3ti4.- 

iy»«S3 4(cj:orift?BfijBsnrBii o (b) cc^ 

[0 04 2] jft»S*3*a^^^x^e>H)H-'^U^«l 
W0B3 5(c<tOEIM^I/XSync**ttai3tir, *fc 
USnyfcRIJB^x«HW^g3 6tcEnfllStiS. P) 30 

5^**b-*3 7ttH*»BBB3 7afc6©W;frr?>** 
S^CCCrS 10 (c) &t^TWS>^Jt/X£^£ 
U C(D^^5>y^U^*fi«tt»^S3 8K:Enft| 

0 (e) cc^-r^^ 5>yrs§!&^£ffe£-rSo 40 

[0 04 3] -J^-f^^x^U-^37^© 
010 (c) CCS%Tra*^^«y-h@JS3 9«:fcBi 
ttlSftT*"). ^-hHB3 9ttBIH (b) Cc^fPP 
M^H3h/cSm^l/^J©*^e>±f9^ + >*^B 1 
<D^;U*fI-5f#p)0 (d) K^£ftS<fc5te:J$fctl£ft 

s e coimmztitcm 1 0 (<n cc^-r/^i/xft^^ 

( f ) (csvr. 50 



^§3^6-222 70 7 
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[0 04 4 ] 0 1 Ofc^jfe-rSit^^*-^ FBK 
4O0fflA^;Hi, (510(d) <D^rt>XfI^<DB$fBJffJ 
&HKj£t;fcU^£ftori>S£*^ (d) CC^*T 
^Vl/Xfi^tePPM^tB3ftTt,>S:fr6, ^>^U>^ 

* - -fr F H K 4 0 © # - ;b F IB* ttS* UcPP M^IB 

[0 04 5 ] C<3D<fc5CCPPMffi3S$n/cfi#«J(g»ii 
M»4 l*^LTLPF4 2Tit6*tt«#isn. =»■ 
> h U-JUflHWW* H P F 4 3 r|»*t,fc§k- VMS 

4 4rtfifi$nr^>> K7t>4 5*^^l^Hi* 

£ftS c n> Fn-JbfI-^ttBPF4 6r*<DJS 

3ftSo 

[0 04 6 ] 09CC^-T§:ftggCCfcC^T, #^>^ 

^*u-£3 7&cEp»£fts^ + >*;u-feu^ Fft# 

£010 &CtjV3"J: ec±0 * * >* Jl/«WWSfi#4 

[0047] ±is(D^m^s«0 3 sc«a 6 cc^-r <t 9 
tc« era <b ^tfeffl 4 ma s jum^acD^fis 4 ft ^ xi> 
tc&, 01 nctfflr^r^fflc^ct^r^.^s 
ScCD^m^S^^n v *B*5Vr. 0 1 1 ccfei^r. 0 

w^tt^ngr*. s/c 0i2$c0i 1 (fCnk^mmmm: 
^>»ii 1 ecijvr&fisro^&r s c <t<Dr # 
(ft*s. *RWD«fla«cS3ft->r«ectt^ + >*^*» 

tR-rSCittftC^. ) 

[ 0 0 4 8 ] 0 1 1 tc^-r^ft^aoi»^£0 1 2 tcTn 
r*^>^*#jHLtt#&»WT4. 01 1 

T^*>*;Ul CDA^HBCH \ \%-?A>7 1 <hHPF2 
£5*-*- 3- 1 <t3>FP-;WI#2fe£g4- 1#>6 
t#J*S£ftTl>S 0 3 1 i>>*;l'2£cl,>G^+>*;Un fel*J 

[0 04 9] A^EBCH l-CHn<D&^>(DtH;>j 

ft^tvtzu^* 1 oscA^sft-c^So ccm to 

* + >*;l/£^&^ + >*;l/CH 1 . CH3. • • 
CH (n-1) <tU ±0^f>*^£ffi^^f 
CH2. CH4. • • CHn<bUtlft^ 0 tl/ 

1 O^tm^tiXl^^U^ Hf-^lttTD 
*;UCH1, C H 3 , • • - CH(n-l) SriMtR-TS 
m^X& *) . atR3ti/c^^>*;KD<t#««F»«^fi 

esg $ t> s > yrffl^ ^ > a cc ^ ft 

So 1 0©t 9— #CDffl;ft^>BKte_b*3<E> 

ft>WCH2, C H 4 , • • • C H n CDM^ISIfil 

[0050] -feU^lOCUJ^^^^U-* 
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#£2^ 5>y^x-*U-* 1 0 2*P6tttfj3*l£l 1 

2 (a) ^T^^^^Afe, u*>:/';>y*-;u 
fhbi i -aw>^'j y?i>m$-?z> 0 C<D*n>7 

U>^*-JbKHBl 1 -AOW^Sriai 2 ( c ) tC^ 
To HAKc, tr^yi/ytf-^FHBl 1 -BtcJ: 
0, 1 0<Dffi#^>B<DB$*5«^KKB3*l 

/cS^^>*;KDfi#*a 1 2 ( b ) &C^T £ ^ > y 
BtW>7*y>^Lffi^ 0 C<DG33tH;Jj£ll 2 
( d ) CC^-T e 

[0051] mmv(mz$L&i 2-A«*-f 

^^XA t i&ttxm 12(e) *C^ii*Kifi*« 
£U il2 (c) ^1*T0ff>^^CH l, CH 
3. • • - CH(n-l) (OV- >7')>>f*->l> FSB 

1 1 -A^e>ai*3ti4*-ii/Fa*i. mm (e) cc 

SVr«»««OU^I/i3WJtt» 1 3 - A rib® 3 ft 
&o tfc*5Sl 3 -AO»^ + >*;UOJt]RW^»MMl 
4 -ACCEPfln3ft, MM1 4-A«tbS^l 3 -ACDtti 
^CDx^t>-eh *;#3*rCMM 1 4- A^e^iScDJ: 

^ccppM^isn/cii 2 (g) cct^-t ^u*jy*siu 

i^tl^ 3 6CC, 012 (g) CC^VTMM 1 4 -A*P 

e>w^3n^»'^ux?ij«T0^i'>^>'i'CH i , ch 
3, • • • ch <n - i) ^^fn^mies^n/o'^b 

[005 2] IQflUC. £tfttt»jfe£8 1 2 - B«^^$ 

>^XBt «WtH 12(f) ccs^-r««ttift* 

H£U 112 (d) (Cit±^t>^CH2, C 
H4. • • • CHn<D^>^U>^lElBl 1 -B*>6ffl 
*3nS*-^Faj*i. 1511(e) CC^T£gfitft£<D 
U^<kjWt««l 3 -B-CJ±iR3ft&o J±igS 1 3 - 

AcommMtuM i 4 - Bircwmzti. mm h-b 

«ik«Sl 3-B©xr^th'J//3htMMl 4-B 
f)^Um^(D<i: ^(fCP PM^lJI3*i/cl 1 2(h) tc^ 

ti^a^x^sns. 3 etc, ai2 (h)«: 

StMM 1 4 - Bfr&Hkfcdft^'W^HiJ: 1 ? > 
C H 4 , • • • CHn#B*#«^MME3 

[0 05 3] J/c MM 1 4-AiMMl 4-BCCtt* 
>f^>^x^U-:> 1 0 2*>6ft£3*l/cl 1 2 

( i ) ( j ) tC^-T^-O K^bXAwiBw^S^A 
*3tirc>S. -^OF^AwiBwliMMH- 
A. MM 1 4 - B<D4 ( E n a b 1 e) ff-^r 

£>9. MM14-A, MM14-B«^^>K^XA 

w. Bw^^±*^rv^»P^86ft^<b3tirc^ 

[0 054] -^Lr, MM 1 4-ASCXMM1 4-Bfr 



(8) ^53^6-2 2 2 70 7 

1 5«:<fcoTI5JW'^l/XSy n c <hfttc^3ti, 11 

2 (k) CCTRTct^CCBlM^^Sy n c <h±9<D^ + 
>*;bCH2, CH 4 , • ■ -CHniTDft^^ 
CHI. CH3, • • - CH(n-l) (DPPM'WX 
tifimiBn±te&^btlZ'WX&\t2tiZ>o ft*>\ m 
JB^Syn clZZJ =• 1 0 2^6 
<b%4 S>^\>l/X£SttTll 2 (k) Kl7jVr«fc5ft 

10 [0 05 5 ] 53^6lH*3tl4WFPJI«Li:tcafe^ 
e>tifc*^ + >*Jl/(D^;UX^J«, F^-f^'l 6t?L E 
D 1 7*K»m**<t5CC/W-i»HStiTLED 1 7 
&CEPflQ3*l& 0 ftot, LED 1 7^6tt^K^13 

[oo56]cc-c, @n KCT-rsm«K**epffl£ 

LTffiffl*f £B#«, $4 5>yy**U-* 1 0 2 OCA 
^StiS-bl/^ hft^2CCJ:or, ^>f> F^XBw 
©»**f»Jh3-&4. T£i, MM14-Bt^^-^ 
20 ;U3ft£C£#ft< ft&OT'l 1 2 (h) CC^3ft&± 
D©^t>^l'CH2, CH4, • • -CHnCD^;UX 
5>WMM 1 4-B^6ft^3tl-T, fulfil 2 (a) 6Cth 
3ft£ <fc 5 ftT9 * + >^;KD*<D^;l/^9!J^L E D 1 

7^e>^*ioraia3n*c4cc«ci. ft*>\ c© 
w^ecfcc^r^Rbfci^ttoiitRtt-bu^dr i oka 

[0057] ffe^. 1 1 i «c*-rajeiw*^ffli l 

> F'^*Aw(Dft££fP±l/TMM 1 4 -ArtW 
30 :/JU3*i&<r»J:5K:U 112 (g) tcSVr'WXflW 
MM1 4-A3^6lH*3tittC*J:9«c-rs 0 ^(C, -fe 
hfi J ^2Ccj:-r ? r-e<D3Sfi^acD^K:Si|0^r6 

£31*\ 112 (h) tcin3ft£±DcD^ + >*;UCH 
2, CH4. • ■ •CHn^^^Oloo^t>^H: 

iitR-r^o fie-^r, coupled i 7^e>»«naH 

2 (b) (c) (d) K^3ttM>Tft*><D±9^ + > 
^ jKD/^^*w*:i i r am $ C <b JC^C ^, ft 

40 1 0 2tCA^?3ti. ■)-f>K/^XAw 

[0058] ±kh i i cc*-rsm»aec*$w4 

+ >*^«iR3Er*Ci#r#4. 113CC11 ICC 

iS*r^fi^s^>^y>^-^F(piBi i-A<hgg 

®tK#^£i§ 1 2 - AKCttfctaS 1 3 - A(Di¥lfflft0B 

[ o o 5 9 ] 1 1 3 cc*5i^r . o p i izAJimEmzm 

SO *3W (JUT. *^7>^iET) , OP2 
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m^^-r^t^T>y\ 0P4ttJttm*««-i-s 
^r>y\ op5wai>a*«J5S-rs*^r>V,' o 

s/c *^>^y>^tajsi i-Att* 

^7>^OPL 0P2, OP3i^^?^SWl*6 

OPS, OP6iX^y^SW2*e>*jaShr4s») > 
J£»81 3-Att*^T>^ r OP4^6»flcStin> 10 

[0 06 0 ] HI 3*C;b(,*T. t^7>7'OP 1 CC«-fe 

Ot^7>^OP 1 (DtiljjteZJ 1 

o 2*»e>o^-< 5>y^^A t tc<t«3 r^>j . 

sr^SWlSr^Ur*-;!/ Kffln>f f >tfC s &CIEP 

BJ-5W48ttX-f 9 f swi# r*>j u -feu* 
# 1 0^6©fflWf>yy>^$n, $>y-rot, 
xa t^4^-?ri^wx>f ^swiii r* 20 

[0 06 1 ] n>f r >^C st^-il/ KS*l/cfi-S|W:* 

^ r > o p 2 e> & & v y 7 *f s* ix o x * r 

>^OP4 0>*J^A*« : F-«:aJfliS*i*. £/c, 
7>^OP6B8JaR10tRl 1"C1S+5V^E 
L/cSE4fi^>f-^XtaiAU 4 CASHEW: 
fi!SR9*^Lrs«iitK:^ftS*ir^r>^oP5 

<tn#ffl =1 >f r >if c t * 6 & £ ^ 5 -a^Bssrs^ 

(e) K^rrj; ^ccs^-e_hSbrtf <o 

[oo6 2] mftm*> : ?>y-c ttcn&itcismstix 

fC^^o C(DX^^SW2IJ^>f^^;MAt 
#S*>T#on>&££«: \*y \ <h&9, 

Ln>£ 0 £tc. ^^ = >^^At^5^ 0 t 
C>4B$teti;W ?*SW2tt iftij, n>*r> 40 

»H12 (e) CC*-ri5«c«littttitt*. 
[006 3] ^^T>^OP4«ffitaR4«:j:0IE^§il 
W 6 tin > to* ^t^fV^^^U-^ 

>7'OP 5^6tD^*t^ai^^l±^«?limiii urea 
^ 1 o^eoft^icDu^^^itu^n^o 3>^u- 



2 2 7 0 7 

is 

*-^KStifc«#©u^wc— sc*rs*r« thj u 
[oo64iafc\ *^t>y'oP3<D&mnE.mjjt 

^7>7'OP6 5 fc»©«EEa 

*>^y>y*-^FH»i i -Btmmmsift 
[ o o 6 5 ] h 1 4 tetter h u-frfmzmzmm 

i^^nr 5+if-3K:EnfiD$n4o 3> hn-;uff^f 
SrtejUT 4 tabic a > h D 1 S 

.«©«##«9Sr6hn>*. 01*. I* &Hz<oj£JSl 
S14 1i»l OHzCDffelfigl 4 2frt>*ti?tlft& 

[0 06 6] C<DNfOH«»X^^ h;UH£Hl 6CC^ 

*r e Hi 6cc*f(r*r«tt«««Kr*0. #^fs^«i 
■0 0-Hz«T©H«*JS^*»^!e*4Ltt^te«6«it 
mi00Hz^e>7 kH z 3 *in>& 0 — 

# x 3 > h n-;WI#(DeaSfliCc 1 0 0 H z J&rFOJSift 
OSC2^I?nt*J0 t #^{f^f 

6CffiBS4m>£. 3> hn~;um^£i* 9 (,><!: ^CC 
lin> h D-iI/(DrtSCC|£Dr^ A v * 1 4 3 

^^^144* r^>j rntf. ifetis i 4 i 
[0 0 6 7 ] fcii?nrt/^> hn-;ufi-^^Sffr 

^ftJES^H 1 BCCthTo H 1 Stc^-rfcCDW: 1 ^^>^ 

w^D^rio, 7-/>i $o±<Dmmzmcp 

PMOaBStin**. 7-f>15 0*6©fifttHPF 

r*^«#*«»&ti*J:5«:tt^n*s. 3>h 
p->Ht4a«ofi^sti&flttftfliwci6(;r bpf 
i 5 i*4c»«i 5 2r»uj3ti. jaasti/cfi^ttrj 

>hn-;b[ilgSl 5 3*4C*»1 5 4 CcHIJJDSft^o 
[0 06 8 ] n>hO-;m&l 5 3. 1 54»BPF 
1 5 1 *5UiBPF 1 5 2 3^6OW*M^93fl03<i 
SC<btcJ:«9mS(Dn>hn-jU^f 5<t5«c?tin> 

tgS ^ffl t i r ^ < cd n > h p - jHM 4 c t ifitii * 

€>o coa^iHKari ofi©3>ha-;i/f%e 
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[0 06 9 ] 

**caftolMtt*«-3Ci3»r#*. ppm^ 

[0 07 0 ] Sfc. A©* -f 3 > #6*1 * 

<D«FM*»*"r C i P P M9aH8(cKStt XT- 4 

aa»w«oH«»*fflc*r 3> f a-iHt#«fn»fli4i 20 

[02] TQ* + ^*>\'±±Q* + l'*J\'<DWmZ4 $ 
[0 3] «k6fWJ©i*fi«iBo^a!?^igr&4. 
r&£ 0 30 

[H5] ^^>^;U^(DjSD/cPPM^|l|(D^PS<Df+ 

[0 6 ] : ^«l©3Hl«B<D^o * ^HSr*-rigr*s. 
[08] PPM^pCDJ^l€:^*r0-C$>So 

19] *ffi*«©:/P**ia*^iara* 0 
no] §m£ta©*>f s>^©— at^-rarc* 



6-222707 
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1 1 ] ^affcb/ciim^s 
1 2 ] «a{tL,/ci*fi§s§ 



113] tf>:7y>y*-Jl,FHHL igf§tft&ffe£[E] 
0T'&& O 

15] 3>hP-^«#*s«T*S»©^n3r^ 



40 



[017] «(DL L«ft<D««S:^-riar*S. 



1 

2 
3, 
4, 
5 
6 
7 
8 
9 

1 0 
1 1 , 



70 

HPF 
3 - 1 -3 -n 

4- 1 -4 -n 3>FD-;H^g 



1 1 -A, 



LPF 
1 1 -B 



1 2 - 
1 3 - 
1 4 - 



50 



1 2, 
13, 
1 4, 

1 5 
1 6 

1 7 

2 0 

3 1 
3 2, 
3 3 
3 5 
3 6 
3 7 
3 8 

3 9 

4 0 
4 1 
4 2 
4 3 
4 5 
4 6 
4 7 
6 1 
6 2 
1 0 1 
1 0 2 
1 4 1 
1 5 1 
1 5 3 
170-1- 
1 7 1 

17 5. 17 
1 8 0 
A 1 —An 
Bl-Bn 



A, 1 2 -B 
A, 1 3 -B 
A, 1 4 -B 



LED 

F 



34,44 



y s ? * 

wH'wxfcaiaR 



h 

LPF 
HPF 

BPF 

ziy hn-;i/[nl3S 



1 4 
1 5 
1 5 



$4 *>^x*U-£ 
2 a > F n-jM!#fflHHBB-P F 
17 0-12 £&ffli£§fli£g 
6 . 17 7 
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Sync |S]gg>K;UX 

opi-op6 sumves 
ci.c2 f&m±M*i> i fi>v 
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20 

*Ct S^ffl=i>-r>1>- 
C3. C4 SUScTtftffl^vrv-?- 
R 1-R3,. R5-R 11 fi$t 
* R4 JE«^fflS5t 



[El] 



Jl 



Sync 



-T¥A3 — »]*— .fc9B3— ■* 
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( 9)1 



_T1 Jl 



Sync 



« . . 1 



*- T¥A2 -* 



T9A3 • 



±'JB1 •* 



tc)«3 



£U83 



[07 J 



( 5)S. T 



( C ,S.H 
1 C 1 ttt» 



( d ) MM 



^1 


< B2 > 






n 




n 

■t 





(a) 



ST 
/ 



*-4 



(b) COMP 



( c > HM 



/ 



7f 



I 
I 

: 

li h 



*SI3¥6-2 2 2 70 7 




CL3) 



#^¥6-22270 7 



C04] 



[H5] 



t~m i 

: I Aa L 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] In LL communication mode which equips a student side with the 
transmitter-receiver which transmits and receives the infrared light linked to this 
transmitter-receiver while equipping a teacher side with the transmitter-receiver which 
transmits and receives infrared light A means which gets down and carries out 
Time-Division-Multiplexing arrangement of the channel by which plurality carries out 
student HE transmission of the above-mentioned transmitter-receiver from a teacher, 
While arranging the above-mentioned going-down channel and the above-mentioned 
going-up channel so that the means which carries out Time-Division-Multiplexing 
arrangement of the going-up channel transmitted to a teacher from two or more students, 
and the above-mentioned going-down channel and the above-mentioned going-up channel 
may be arranged in on a time-axis by turns A means to send out as an infrared light pulse 
after choosing the inner predetermined channel of the signal of a means to take the 
synchronization with the above-mentioned going-down channel and the above-mentioned 
going-up channel, and the above-mentioned going-down channel and the 
above-mentioned going-up channel and carrying out a PPM modulation, The infrared LL 
communication mode characterized by having the means which carries out a PPM 
recovery after receiving the sent-out infrared light and choosing a predetermined channel 
out of a light-receiving signal. 

[Claim 2] The sampling hold circuit which carries out the sampling hold of the signal of 
the channel chosen by the channel selector with the timing signal according to the selected 
channel, The timing generator which generates the above-mentioned timing signal to the 
timing which carries out Time-Division-Multiplexing arrangement of the channel by 
which selection was made [ above-mentioned ], The saw-tooth wave generator which 
generates a saw-tooth wave with the above-mentioned timing signal, and the comparator 
which compares the level of the above-mentioned sampling hold circuit output and the 
above-mentioned saw-tooth wave, The monostable multivibrator by which a trigger is 
carried out with the comparison output of the above-mentioned comparator, The PPM 
modulated pulse outputted from the above-mentioned monostable multivibrator, The 
sending set of the infrared LL communication mode characterized by consisting of a 
synthetic vessel which compounds the synchronization pulse for taking the 
synchronization of Time Division Multiplexing generated to predetermined timing, and a 
driver which drives LED with a synthetic vessel output. 

[Claim 3] The sending set according to claim 2 which superimposes this low frequency 
spectrum and sound signal, and is characterized by making the superimposed signal into 
the signal of each channel while transmitting the control signal using the low frequency 
spectrum which is not used as a sound signal. 

[Claim 4] The sending set according to claim 3 which makes level of frequency spectrum 
two or more level of a multistage story, and is characterized by transmitting two or more 
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control signals using each level of two or more level of this multistage story. 
[Claim 5] The synchronization pulse detector which detects a synchronization pulse out of 
the signal received by the photo detector which receives infrared light, and this photo 
detector, The oscillator to which the synchronization is applied by the detected this 
synchronization pulse, and the timing generator which generates the timing pulse which 
undergoes the output of this oscillator and chooses a predetermined channel, The gate 
circuit which carries out the gate of the predetermined channel out of the signal which 
carried out [ above-mentioned ] light-receiving by the above-mentioned timing pulse, The 
saw-tooth wave generator which generates a saw-tooth wave by the above-mentioned 
timing pulse, While the 1st filter extracts a sound signal from the sampling hold circuit 
which samples the above-mentioned saw-tooth wave with the above-mentioned gate 
circuit output, and this sampling hold circuit output The receiving set of the infrared LL 
communication mode characterized by extracting a control signal with the 2nd filter. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the communication mode for wireless LL 
classrooms which used the suitable infrared radiation for a linguistic training room 
(Language Laboratory; it is described as Following LL). 
[0002] 

[Description of the Prior Art] The outline of the conventional LL classroom is shown in 
drawing 17 . However, LL classroom shown in drawing 17 is an example with 12 students. 
In drawing 17 , the transmitter-receiver by which 171 was prepared in the 
transmitter-receiver [ by the side of a teacher for a teacher and a student to talk ], and 170 
student [ for -12 to talk with a teacher ] 1 - student 12 side, the transmission line where 
175-177 connect between transmitter-receiver [ of a teacher ] 171, transmitter-receiver [ of 
a student ] 170-1 - 170-12, and 180 are walls which divide LL classroom and other rooms. 
[ 170-1 -] 

[0003] In LL classroom shown in drawing 17 , a teacher sets a transmitter-receiver 171 as 
a program mode or income mode, and sends out a sound signal to transmission lines 
175-177 from a transmitter-receiver 171. At this time, the student who is the partner who 
talks can be chosen by the teacher side, for this reason the selection carbon button is 
prepared in the transmitter-receiver 171, and one person or two or more students are 
chosen using this selection carbon button. It is received by the transmitter-receiver 170-1 
to 170-12 prepared for the student 1 - the student 12, a sound signal recovers only from a 
student's transmitter-receiver chosen, and the sound signal transmitted through 
transmission lines 175-177 can talk now with a teacher. 

[0004] The carbon button operated on the other hand when the carbon button and 
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attendance which call the teacher for carrying out a question etc. are carried out to a 
teacher at the transmitter-receiver 170-1 to 170-12 by the side of a student is prepared. If 
these carbon buttons are operated, a control signal will be sent out to transmission lines 
175-177, and it will be received by the transmitter-receiver 171 by the side of a teacher, 
and the control circuit of a transmitter-receiver 171 is controlled and the control according 
to a control signal is made. 

[0005] Moreover, while the manual operation button for telling as reference the 
pronunciation of the carbon button for incomes which can be called according to an 
individual, and a specific student etc. at other students is prepared in the 
transmitter-receiver by the side of a teacher in the student 1 - the student 12, the manual 
operation button for changing the contents of self-teaching of a student 1 - a student 12 to 
the mode in which a teacher does a monitor etc. is prepared. 

[0006] Thus, to be able to transmit a signal to both directions in LL classroom learned 
while talking with a teacher among students is needed, and the transmission lines 175-177 
shown in drawing 1 7 are made into the transmission line which can transmit a signal to 
both directions. Although the medium made into this transmission line can specifically use 
the wired system using the method which uses an electric wave, the method using 
inductive radio, a coaxial cable, etc., since the wall shown in drawing 17 penetrates 180 
and an electric wave and a field are revealed outside in the wireless method using an 
electric wave or inductive radio, there is a fault with it difficult [ to maintain a 
communicative secret ]. So, when it was required that secrecy nature should be maintained, 
the wired system which used the coaxial cable etc. was conventionally used chiefly as 
transmission lines 175-177. 
[0007] 

[Problem(s) to be Solved by the Invention] However, there was a trouble that the coaxial 
cable laid while the activity which lays a coaxial cable etc. in LL communication mode 
using a wired system, and the activity to contain were serious became obstructive in a 
classroom. Moreover, once it laid the coaxial cable, there was also a trouble that it will be 
difficult to redecorate the inside of a classroom. In order to solve such a trouble, this 
invention aims at offering the suitable communication mode for wireless LL classroom 
which uses infrared radiation and can be transmitted to both directions. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
Time-Division-Multiplexing arrangement of the channel which consists of a sound signal 
and a control signal in LL communication mode of this invention is carried out. The 
transmitting section which sends out an infrared pulse from LED driven by the pulse 
signal of the channel by which pulse position modulation (it is hereafter described as 
PPM) of the signal in a channel is carried out, and the PPM modulation was carried out, 
and by which Time Division Multiplexing was carried out, The transmitter-receiver which 
consists of a receive section which acquired the sound signal and control signal of a 
channel of a basis by decoding the signal by which received the pulse of the infrared 
radiation by which the PPM modulation was carried out, and carried out the PPM recovery, 
and time-division multiplexing was carried out further As a teacher and a student are made 
to have and the time slot of the infrared pulse which is sent out from a sending set and by 
which time sharing was carried out, while the time slot of the infrared pulse which is sent 
out from the sending set of another side and by which time sharing was carried out are 
located by turns on a time-axis, both-way communication is made possible. 
[0009] 

[Function] Since it is wireless, it is not necessary to lay a signal line, and in LL classroom 



3 



JP-H06-222707-A1 
Computer Translation 
two-way communication method using the infrared radiation constituted as mentioned 
above, the activity accompanying construction or receipt can be done unnecessary. 
Therefore, the change in the classroom which needed modification of construction etc. can 
be performed freely conventionally. Moreover, since communication media are infrared 
radiation and intercepting easily with the wall of a classroom etc. is possible, it comes to 
be able to perform simply it being lost that the contents of a communication link are 
revealed outside a classroom, and maintaining secrecy nature. 
[0010] 

[Example] In this invention, the outline which performs both-way communication using 
infrared radiation is explained using drawing 1 . Drawing 1 shows the location on the 
time-axis of the signal wave form at the time of a communication link being performed in 
LL classroom, and an axis of abscissa is a time-axis and it is compared with the block for 
student 1, a student's 2 block, and a student's 3 block following the synchronous block. A 
synchronous block is a block which transmits synchronization pulse Sync which shows 
the synchronous timing of the signal by which Time Division Multiplexing was carried out, 
and, as for the synchronization pulse, the pulse with comparatively wide width of face is 
used. Blocks of a student 1 thru/or a student 3 are the going-up channels A 1 and A2 
transmitted to a teacher from a student, and a thing which is transmitted to a student from 
A3 and a teacher and by which the PPM modulation is carried out so that it may get down, 
it may consist of a channel Bl, B-2, and combination of B3 and the going-up channels Al 
and A2, A3, and the pulse that it gets down and is transmitted by the channel Bl , B-2, and 
B3 may be described later, respectively. 

[001 1] Time-Division-Multiplexing arrangement of each channel is carried out, and the 
pulse of each channel by which Time-Division-Multiplexing arrangement was carried out 
is emitted to space as infrared light as shown in drawing 1 . The mode is shown in drawing 
2 . Drawing 2 (a) shows the timing of the going-down channels Al and A2 by which 
Time-Division-Multiplexing arrangement was carried out and A3 which transmit to a 
student 1 , a student 2, and a student 3 from a teacher. Drawing 2 (b) shows the timing of 
the going-up channel Bl which a student 1 transmits to a teacher, drawing 2 (c) shows the 
timing of uphill channel B-2 which a student 2 transmits to a teacher, and drawing 2 (d) 
shows the timing of the going-up channel B3 which a student 3 transmits to a teacher. 
[0012] The pulse of the infrared light sent out from the sending set by the side of a teacher 
as shows drawing 2 (a) is the pulse signal of the going-down channels Al and A2 and A3 
by which Time Division Multiplexing was carried out. The pulse Sync for a 
synchronization, and the pulse of the going-down channel Al to a student 1, It gets down, 
and it gets down, and consists of pulses of channel A3, and the case to a student 2 where it 
is sent out to three students 1, students 2, and students 3 to the timing to a student 3 shown 
in drawing 2 (a) is indicated to be the pulse of a channel A2. A student's 1 receiving set 
gets down and he is trying to receive only the pulse signal of a channel Al by creating the 
timing signal which gets down and extracts a channel Al, and decoding a multiple signal 
by detecting synchronization pulse Sync which receives the infrared light which was sent 
out from the sending set by the side of a teacher, and by which Time Division 
Multiplexing was carried out, and has comparatively large width of face out of the infrared 
light which received light. It is made as [ receive / a student's 2 receiving set and a 
student's 3 receiving set as well as a student's 1 receiving set get down, respectively, and / 
only the pulse signal of a channel A2 or going-down channel A3 ]. 

[0013] On the other hand, a student's 1 sending set creates the timing which sends out the 
going-up channel Bl for student 1 from the timing of synchronization pulse Sync detected 
with the receiving set, and sends it out towards the receiving set by the side of a teacher by 
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making into infrared light only the pulse of the channel Bl by which the PPM modulation 
was carried out to timing as shown in drawing 2 R> 2 (b). It sends out towards the 
receiving set by the side of a teacher by making into infrared light only the pulse of 
channel B-2 by which the PPM modulation was carried out to timing as shows a student's 

2 sending set as well as [ a student's 3 sending set ] a student's 1 sending set to drawing 2 
(c) or drawing 2 (d), or the pulse of a channel B3. The receiving set by the side of a 
teacher creates the timing pulse which goes up from the timing of synchronization pulse 
Sync sent out from the sending set, and extracts a channel Bl, channel B-2, or a channel 
B3, and restores only to the pulse signal of the channel chosen with the receiving set. 
[0014] The block diagram of the sending set by the side of a teacher is shown in drawing 

3 . HPF from which 1 removes the microphone and low-pass frequency for which 2 is not 
used as a sound signal in drawing 3 , The mixer by which 3-1, 3-2, 3-n mix a sound 
signal and a control signal, 4-1, 4-2, 4-n Control signal generators, such as an income 
and a model voice signal, The switch whose 5 switches normal operation and the test 
actuation which sends a test oscillator signal, The input-level drop which indicates 
whether to be whether the test oscillator in which 6 generates audio frequency, and 7 have 
a proper input level, and input over, The limiter which restricts level so that 8 may become 
within limits which the modulation factor of a PPM modulator set up, and 9 are LPF 
which restricts the frequency of a high region so that a noise may not occur by return by 
the sampling of a sampling hold circuit. 

[0015] Furthermore, the selector which outputs the channel signal to the student chosen to 
the timing by which Time-Division-Multiplexing arrangement was carried out while 10 
chose the student who talks, The sampling hold circuit which 1 1 samples the channel 
signal chosen by the selector 10, and is held, The saw-tooth wave generator which 
generates the saw-tooth wave which is a comparison reference signal for 12 to carry out a 
PPM modulation, The comparator with which 1 3 compares the level of the saw-tooth 
wave of the saw-tooth wave generator 12, and the output of the sampling hold circuit 11, 
The monostable multivibrator which the trigger of 14 is carried out by the trailing edge of 
the comparison output of a comparator 1 3, and generates the pulse by which the PPM 
modulation was carried out (It is hereafter described as MM), the synthetic vessel with 
which 1 5 compounds a synchronization pulse and a PPM modulated pulse, A driver for 1 6 
to drive LED 17 which emits infrared light by the pulse from the synthetic vessel 15, LED 
which sends out the PPM pulse to which Time Division Multiplexing of 17 was carried 
out as a pulse of infrared light, The timing generator with which, as for a crystal oscillator 
and 1 9, 1 8 generates a predetermined timing pulse from the oscillation output of the 
crystal oscillator 18, and 20 are synchronization pulse generators which generate a 
synchronization pulse from the timing output of a timing generator 19. 
[0016] Next, actuation of the sending set shown in drawing 3 is explained. The voice from 
a teacher is changed into an electrical signal with a microphone 1, and frequency 
component about 100Hz or less is removed by HPF2. Hardly affecting the intelligibility of 
a sound signal, even if it removes the signal of the band of 100 or less hzes from a sound 
signal is known from the former, and the frequency component of a sound signal is set to 
about 100Hz or more for sending a control signal using this frequency band. 
[0017] The control signal of several 10Hz [ from the sound signal from HPF2, the control 
signal generator 4-1 - 4-n (for example, several Hz) ] frequency spectrum is mixed by the 
mixer 3-1 - 3-n, and is impressed to a switching circuit 5. Although a switching circuit 5 
impresses a mixer 3-1 - a 3-n output to a limiter 8 as it is at the time of normal operation, 
it replaces with an output from a mixer 3-1 - 3-n at the time of test actuation, and he is 
trying to impress the signalling frequency generated in the test oscillator 6 to a limiter 8. 
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[0018] A test oscillator 6 generates three different audio frequency signals, and is 
assigning each signalling frequency to a student 1 to the student's n channel one by one. 
That is, in order to assign the same signalling frequency to the channel in every three, all 
the signalling frequency between the channels adjoined when Time Division Multiplexing 
is carried out comes to differ. Thus, since the signalling frequency from a test oscillator 6 
assigns each channel, the cross talk between the channels which adjoin by hearing the 
signalling frequency from the test oscillator which received with the receiver by the side 
of a student can be tested. In addition, the frequency of 440hz(es), 880hz, and 1760hz is 
chosen as three audio frequency signals which a test oscillator 6 generates. 
[0019] The output of such a switching circuit 5 is impressed also to the input-level drop 7 
while it is impressed to a limiter 8. Since it has a possibility that the pulse which the 
location of the pulse by which position modulation was carried out moved too much 
greatly, and was modulated by the adjoining channel may mix when a limiter 8 has a too 
large input level, an input level is restricted to predetermined level and the level is 
restricted to +6db. 

[0020] Moreover, an input level is detected, an input level indicates whether to be correct 
level within the limits, the indicator of Green lights up as O-K at the time of correct level 
within the limits, an input level exceeds a correct level, and when excessive, the indicator 
of red turns on the input-level indicator 7 as OVER. In addition, a correct level is made 
into -1 1 or more dbs level of less than -2 dbs, and excessive level is set to -2-3 or more 
dbs. 

[0021] The frequency of the high region [ signal / with which the input level was restricted 
by the limiter 8 ] in LPF9 is removed. This is for preventing that a noise is made by return, 
when sampled in the sampling hold circuit 11 which follows a limiter 8. Cut-off frequency 
of this LPF9 is set to 7kHz when a sampling frequency is 20kHz. 
[0022] A switching circuit 5, the input-level display circuit 7, a limiter 8, and LPF9 are 
formed for every channel of each student, and the students 1 and 2 and ... which are 
outputted from LPF9, and signal output Rhine of juxtaposition of n are inputted into 
juxtaposition at the selector 10. A selector 10 chooses only the signal line of the student 
who should transmit [ from ] among the inputs of this juxtaposition, and impresses that 
signal to the sampling hold circuit 1 1 to predetermined timing, a select signal is impressed 
by the selector 10 — having --**** — a select signal — the student of arbitration — one 
person ~ or two or more persons can choose now. 

[0023] Moreover, the timing signal for choosing a student to predetermined timing is 
inputted into the selector 10 from the timing generator 19. This timing is timing to the 
student 1 as shows drawing 1 - a student 3 which gets down, carries out time-division 
multiplexing of the channels 1-3, and transmits them. The signal outputted by time sharing 
to predetermined timing is sampled and held from a selector 1 0 in the sampling hold 
circuit 11 to the timing which got down and was assigned to the channel. Moreover, the 
saw-tooth wave generator 12 generates a saw-tooth wave to the timing which holds the 
signal which the sampling hold circuit 1 1 sampled with the timing signal from a timing 
generator 19. 

[0024] Next, the saw-tooth wave and the hold output level of the sampling hold circuit 1 1 
which were generated by the serrate generator 12 are compared by the comparator 13, and 
the comparator 13 is made to output "H" level until the level of a saw-tooth wave exceeds 
a hold output level. Therefore, after both the input levels of a comparator 13 are in 
agreement, it is reversed and the output level of a comparator 13 turns into "L" level. 
Moreover, since it gets mixed up in time with the level of the hold output of the sampling 
hold circuit 1 1 when both the input levels of a comparator 1 3 are in agreement, the time 
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location whose level of both corresponds will change with the magnitude of the 
above-mentioned hold output level. 

[0025] This situation is shown in drawing 8 . In drawing 8 , SH shows the hold output of 
the sampling hold circuit 11, and ST is a saw-tooth wave generated from the saw-tooth 
wave generator 12. Drawing 8 (b) is the output wave of a comparator 13, and when the 
hold output SH and level with a saw-tooth wave ST are in agreement, it falls. The trigger 
of MM 14 is carried out with an edge (negative trailing edge) when the output of this 
comparator 13 falls, and the pulse of predetermined width of face as shown in drawing 8 

(c) is outputted from MM 14. Reference of drawing 8 understands easily that the pulse 
position of the predetermined width of face which MM 14 outputs changes, and the PPM 
modulation is carried out by the level of the above-mentioned hold output. 

[0026] The timing generator 19 is impressing the timing pulse also to the synchronization 
pulse generating circuit 20 which generates the pulse further for a synchronization. The 
synchronization pulse generating circuit 20 generates the pulse Sync for a synchronization 
of the comparatively large width of face shown in drawing 1 in response to this timing 
pulse, and impresses it to the synthetic vessel 15. This pulse Sync for a synchronization is 
a pulse for using it as time base when decoding the signal by which Time Division 
Multiplexing was carried out. The pulse which is further outputted from MM 14 and by 
which the PPM modulation was carried out is also impressed to the synthetic vessel 15, it 
is compounded with synchronization pulse Sync and the pulse train of timing as shown in 
drawing 2 (a) is outputted from the synthetic vessel 15. Power magnification of this pulse 
train by which Time Division Multiplexing was carried out is carried out by the driver 16, 
LED 17 is driven, arid a pulse train as shown in drawing 2 (a) is sent out as an infrared 
light pulse from LED 17. 

[0027] The timing chart after selector 10 of the block shown in drawing 4 at drawing 3 is 
shown. Drawing showing the selection timing of Channels A 1 -An of choosing (a) by the 
selector 10 with a select signal, in drawing 4 , Drawing showing the timing to which the 
sampling hold circuit 1 1 samples and holds this drawing (b), Drawing in which the 
saw-tooth wave generator 12 shows the timing which generates a saw-tooth wave, 
drawing showing [ this ] the timing of the effective output of the sampling hold circuit 1 1 

(d) , and this drawing (f) of this drawing (c) are drawings showing the output pulse train 
outputted from the synthetic vessel 16. 

[0028] (a) of drawing 4 shows the time of a channel A2 being chosen by the selector 10 by 
the select signal as an example, and when choosing channels other than A2, it should just 
generate the timing pulse corresponding to the channel which is shown with the broken 
line of this drawing (a) and which is chosen. When a channel A2 is chosen by the selector 
10, the sampling hold circuit 1 1 samples the signal of a channel A2, when the timing pulse 
which the timing generator 19 shown in this drawing (b) generates is "H" level, and it 
comes to show the output of the sampling hold circuit 1 1 in this drawing (d) in order to 
operate so that it may hold at the time of "L" level. 

[0029] Next, the pulse by which the PPM modulation was carried out as the trigger of 
MM 14 carried out by the output of the comparator 13 when level with the saw-tooth wave 
shown in the signal level and this drawing (c) of the channel A2 shown in drawing 4 (d) is 
compared by the comparator 13 and both input levels are in agreement and shown in this 
drawing (e) is outputted from MM14. Since the signal of the channel which is not chosen 
by the selector 10 is not inputted into the sampling hold circuit 11, the input of channels 
other than channel A2 is made into zero, and although the pulse corresponding to the 
channel which is not chosen by which the PPM modulation was carried out is also 
outputted to drawing 4 (e), the location deviation of pulses other than the pulse 
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corresponding to the channel A2 shown in this drawing (e) was not carried out, but has 
stopped at a criteria location. Therefore, even if it transmits PPM modulated pulses other 
than channel A2, effect does not give other channels. 

[0030] And synchronization pulse Sync generated from the synchronization pulse 
generator 20 from MM 14 shown in drawing 4 (e) to an output pulse is compounded with 
the synthetic vessel 15, and the pulse train by which Time Division Multiplexing was 
carried out as shown in this drawing (f) is sent out as infrared light from LED 17. If the 
timing shown in drawing 4 and the timing shown in drawing 1 are contrasted, it gets down, 
for example and sampling timing of a channel A2 is performed to the timing of the 
going-up channel Bl, and since a PPM modulation can be performed using the time slot 
for two channels, a component high-speed as a component which can lengthen allowed 
time required for performing a PPM modulation, and is used for a PPM modulation circuit 
is not needed. 

[0031] The example of the pulse width of the pulse by which a PPM modulation is carried 
out with the tolerance of the modulation factor (variability region of the pulse position) of 
a PPM modulation according to the number of channels is shown in drawing 5 . It is the 
example which the example shown in drawing 5 (a) set the sampling frequency to 20kHz, 
and used as 1 6 channels the number of channels (the number of sum channels with the 
channel which gets down with an uphill channel and sends a channel and a 
synchronization pulse). Pulse width of a PPM pulse is set to 0.3 microseconds, and it is 
made to be carried out in the PPM modulation in which the mid gear illustrating this pulse 
is a criteria location, and the deviation of that time amount location was permitted **0.4 
microseconds of maxes by the modulating signal centering on this criteria location. 
[0032] Ts[ since the repeat period Tw of a saw-tooth wave shown in drawing 5 at this time 
is made equal to the period of the time slot of one channel and a sampling frequency is / 
the number of channels of the period Ts of the time slot of one channel / 16 channels in 
20kHz ] =1 / 20[kHz], and 16=3.125[- mus --] 

It asks and the period Tw is also set to 3.125 microseconds. In addition, pulse width of the 
synchronization pulse at this time is set to 0.8 microseconds, and is transmitted using the 
time slot for three channels. 

[0033] It is the example which the example shown in drawing 5 (b) set the sampling 
frequency to 15.625kHz, and used the number of channels as 64 channels, pulse width of 
the pulse by which a PPM modulation is carried out is set to 0.2 microseconds, and it is 
made it being carried out in the PPM modulation in which the location of the center 
illustrating this pulse is a criteria location, and the deviation of that time-amount location 
was permitted **0.2 microseconds of maxes by the modulating signal centering on this 
criteria location. 

[0034] Ts[ since a sampling frequency is / the number of channels of the period Ts of the 
time slot of one channel / 64 channels in 15.625kHz at this time ] =1 / 15.625[kHz], and 
64=1. 0[- mus-] 

It asks and the repeat period Tw of a saw-tooth wave shown in drawing is also set to 1 .0 
microseconds. In addition, pulse width of the synchronization pulse at this time is set to 
0.5 microseconds, and is transmitted using the time slot for four channels. Moreover, in 
the example shown in drawing 5 (b), since 60 channels can be used for conversation, 30 
students 1 LL becomes possible. 

[0035] The block diagram of a student's sending set is shown in drawing 6 . In drawing 6 , 
the block of drawing 3 and a same sign shows the same block, and detailed explanation is 
omitted. In this drawing, the syncsignal generator by which the synchronous oscillation is 
carried out by synchronization pulse Sync by which 61 was detected with the receiving set, 
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and 62 are timing generators which generate a timing pulse to the 
Time-Division-Multiplexing arrangement timing of the channel chosen by the channel 
select signal. Since the actuation from the microphone 1 of the sending set shown in 
drawing 6 to LPF9 is the same as that of the sending set shown in drawing 3 , detailed 
explanation is omitted. 

[0036] It explains referring to the timing chart showing the actuation after LPF9 shown in 
drawing 6 in drawing 7 . However, the timing chart shown in drawing 7 shows the timing 
when choosing uphill channel B-2 shown in said drawing 2 (c). In the sending set shown 
in drawing 6 , if it goes up with a channel select signal and channel B-2 is chosen, a timing 
generator 62 will output a timing pulse to the timing shown as the continuous line of 
drawing 7 (a), and will impress this pulse to the sampling hold circuit 1 1 and the 
saw-tooth wave generator 12. 

[0037] The sampling hold circuit 1 1 carries out the sampling hold of the signal from LPF9 
to the timing of this timing pulse, and outputs a signal to the timing shown in drawing 7 
(c). Moreover, the saw-tooth wave generator 12 generates a saw-tooth wave to the timing 
shown in this drawing (b), and the level of this saw-tooth wave is compared with the 
output-signal level of the sampling hold circuit 11 by the comparator 13 by the timing 
pulse from a timing generator 62. If the level of a comparator 13 of two input signals 
inputted corresponds, that output will be reversed and the pulse which the trigger of 
MM 14 is carried out by this reversal output, and is shown in drawing 7 (d) and by which 
the PPM modulation was carried out will be outputted from MM 14. Power magnification 
is carried out by the driver 16, and this output pulse of MM 14 drives LED 17, and as the 
pulse of channel B-2 of the infrared light by which the PPM modulation was carried out 
from LED 17 shows drawing 7 (e), it is sent out. 

[0038] Moreover, supposing the channel chosen at this time goes up and it is a channel B3, 
the pulse of the channel B3 of infrared light as a timing pulse outputted to drawing 7 from 
a timing generator 62 to the timing of the going-up channel B3 shown with a broken line 
and shown in drawing 7 (e) with a broken line will be sent out. 

[0039] Next, although the block diagram of a receiving set is shown in drawing 9 , this 
receiving set is a common receiving set with which a teacher and a student are equipped. 
The photodiode which receives the infrared light to which 3 1 was transmitted in drawing 
9 , The amplifier with which 32 amplifies the output of a photodiode 31, the limiter to 
which 33 restricts the output level of an amplifier 32, By the synchronization pulse by 
which the synchronization pulse detector to detect and 36 were detected with the 
synchronization pulse detector 35 in the synchronization pulse paying attention to the 
pulse width of 34 of a synchronization pulse being [ amplifier and 35 ] comparatively 
wide The syncsignal generator with which the synchronization is applied, and 37 are 
timing generators which timing is controlled by timing of the oscillation pulse of a 
syncsignal generator 36, and output the timing pulse corresponding to a channel select 
signal. 

[0040] Furthermore, the saw-tooth wave generator which generates a saw-tooth wave to 
the timing to which 38 is outputted from a timing generator 37, 39 receives the timing 
pulse outputted from a timing generator 37. The gate circuit which extracts the selected 
channel from the input signal outputted from amplifier 34, The sampling hold circuit 
which 40 samples a saw-tooth wave to the timing of the pulse signal outputted from a gate 
circuit 39, and is held, The buffer amplifier with which it is made, as for 41, for a 
sampling hold circuit and LPF42 not to do effect mutually, LPF which smooths the 
stair-like wave by which the sampling hold of 42 was carried out, the amplifier with which 
43 drives headphone 44, and 44 are headphone which change into voice the electrical 
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signal outputted from amplifier 43. 

[0041] It explains referring to the timing wave form chart showing actuation of the 
receiving set shown in drawing 9 in drawing 1 0 . However, the timing shown in drawing 
10 R> 0 shows the case where the going-up channel Bl is chosen. The pulse of the 
infrared light which was sent out from the sending set and by which the PPM modulation 
was carried out is received with a photodiode 31, and a pulse train as shown in drawing 10 
(a) is outputted. This pulse train is amplified with amplifier 32, and let it be the pulse 
orthopedically operated as a limiter 33 and amplifier 34 shaped in waveform and it was 
shown in drawing 10 (b). 

[0042] Synchronization pulse Sync is detected by the synchronization pulse detector 35 
from the pulse train shaped in waveform, and the detected synchronization pulse is 
impressed to a syncsignal generator 36. A syncsignal generator 36 oscillates to the timing 
of a synchronization pulse, and impresses the output pulse which synchronizes with 
synchronization pulse Sync to a timing generator 37. If the signal which goes up to a 
timing generator 37 as a channel select signal, and chooses a channel Bl as it is impressed, 
a timing generator 37 will generate the timing pulse shown in drawing 10 (c) on the basis 
of the output pulse from a syncsignal generator 37, and will impress this timing pulse to 
the saw-tooth wave generator 38. The saw-tooth wave generator 38 generates a saw-tooth 
wave to the timing shown in this drawing (e) in response to this output pulse. 
[0043] On the other hand, the output pulse shown in drawing 10 (c) from a timing 
generator 37 is impressed also to the gate circuit 39, and a gate circuit 39 is extracted, as it 
goes up out of the receiving pulse train which is shown in this drawing (b) and by which 
the PPM modulation was carried out and the pulse signal of a channel Bl is shown in this 
drawing (d). By impressing the pulse signal shown in this extracted drawing 10 (d) to the 
sampling hold circuit 40, to the timing of this pulse signal, the sample of the saw-tooth 
wave is carried out, and it is held. The output of a sample hold circuit 40 is shown in 
drawing 10 (f). 

[0044] Since the PPM modulation of the pulse signal shown in (d) is carried out while the 
output level of a sample hold circuit 40 is the level according to the time location of the 
pulse signal of this drawing (d), if drawing 10 is referred to, the hold output of the 
sampling hold circuit 40 serves as a signal which restored to the PPM modulated pulse 
which received light. 

[0045] Thus, after making into a smooth signal the signal by which the PPM recovery was 
carried out by LPF42 through buffer amplifier 41 and removing a control signal band by 
HPF43, it is amplified with amplifier 44 and a sound signal is outputted from headphone 
45. Moreover, the frequency spectrum is extracted by BPF46, and a control signal is 
impressed to a control circuit 47. 

[0046] In the receiving set shown in drawing 9 , if it is the signal which goes up the 
channel select signal impressed to a timing generator 37 as shown in drawing 10 , and 
chooses a channel, and it can be used as a receiving set for teachers, it will get down with 
a channel select signal and a channel will be chosen, it can be used as a receiving set for 
students. 

[0047] Although the above-mentioned sending set had become the configuration of a 
sending set which is different by the object for teachers, and the object for students as 
shown in drawing 3 and drawing 6 , the block diagram of the sending set of a 
configuration of that a teacher or a student can also use for drawing 1 1 is shown. In 
drawing 1 1 , the block of drawing 3 R> 3 and a same sign shows the same block, and 
detailed explanation is omitted. Moreover, the outline of the timing chart of the sending 
set shown in drawing 12 at drawing 1 1 is shown. However, the timing chart shown in 
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drawing 12 is a timing chart when choosing all the channels that can transmit the sending 
set shown in drawing 11 . (if in charge of still more nearly actual use — being alike — all 
channels are not chosen) 

[0048] It explains referring to the timing chart showing actuation of the sending set shown 
in drawing 11 in drawing 12 . In drawing 1 1 , the input circuit CHI of a channel 1 consists 
of a microphone 1, HPF2, a mixer 3-1, and a control signal generator 4-1. The channel 2 
thru/or Channel n are constituted similarly. 

[0049] The output of each Rhine of input circuits CHl-CHn is inputted into the selector 10 
through a switching circuit 5, a limiter 8, and LPF9, respectively. Here, it gets down, odd 
channels are set to CHI, CH3, CH (n-1), and even going-up channels are explained as 
CH2, CH4, CHn. the select signal 1 currently impressed to the selector 10 — getting 
down — channels CHI and CH3 and ... it is the signal which chooses CH (n-1), and the 
signal of the selected channel is outputted to output Rhine A to the predetermined timing 
by which Time-Division-Multiplexing arrangement is carried out. the channels CH2 and 
CH4 of going up in another output Rhine B of a selector 10, and ... the signal of CHn is 
outputted to the same predetermined timing. 

[0050] The timing pulse outputted from a timing generator 102 is impressed to the selector 
10, and the signal of each channel is outputted to output Rhine A and B of a selector 10 to 
the timing by which Time-Division-Multiplexing arrangement is carried out based on this 
timing pulse. To the timing At which shows the output from a selector 10 to drawing 12 
R> 2 (a) outputted from a timing generator 102, it samples and holds by sampling 
hold-circuit 1 1-A. The output of this sampling hold-circuit 1 1-A is shown in drawing 12 
(c). Similarly, the signal of each channel with which Time-Division-Multiplexing 
arrangement of output Rhine B of a selector 10 was carried out is sampled and held by 
sampling hold-circuit 1 1-B to the timing Bt shown in drawing 12 (b). This maintenance 
output is shown in drawing 12 (d). 

[0051] moreover, saw-tooth wave generator 12- A generates the saw-tooth wave shown in 
drawing 12 (e) in response to a timing pulse At, and shows it to drawing 12 (c) — getting 
down — channels CHI and CH3 and ... the hold output outputted from sampling 
hold-circuit 1 1-A of CH (n-1) and the level of a saw-tooth wave shown in this drawing (e) 
are compared by comparator 13-A. The comparison output of each channel of comparator 
13-A is impressed to MM14-A, the trigger of the MM14-A is carried out with the edge of 
the output of comparator 13-A, and the pulse train shown in drawing 12 (g) by which the 
PPM modulation was carried out as mentioned above is outputted from MM14-A. 
furthermore, the pulse train outputted from MM 14- A shown in drawing 12 (g) — getting 
down — channels CHI and CH3 and ... CH (n-1) is the pulse train by which 
Time-Division-Multiplexing arrangement was carried out. 

[0052] the going-up channels CH2 and CH4 which similarly saw-tooth wave generator 
12-B generates the saw-tooth wave shown in drawing 12 (f) in response to a timing pulse 
Bt, and are shown in drawing 12 (d), and ... the hold output outputted from sampling 
circuit 1 1-B of CHn and the level of a saw-tooth wave shown in this drawing (e) are 
compared by comparator 13-B. The comparison output of comparator 13-A is impressed 
to MM14-B, the trigger of the MM14-B is carried out with the edge of comparator 13-B, 
and a pulse as shown in drawing 12 (h) by which the PPM modulation was carried out as 
mentioned above is outputted from MM14-B. furthermore, the pulse train outputted from 
MM14-B shown in drawing 12 (h) — the going-up channels CH2 and CH4 and ... CHn is 
the pulse train by which Time-Division-Multiplexing arrangement was carried out. 
[0053] Moreover, the window pulses Aw and Bw shown in drawing 12 (i) generated from 
the timing generator 102 and (j) are respectively inputted into MM14-A and MM14-B. 
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The window pulses Aw and Bw are the enabling (Enable) signals of MM 14-A and 
MM14-B, and period actuation of MM 14-A and MM14-B when the window pulses Aw 
and Bw have started is enabled. 

[0054] and the PPM pulse train which is outputted from MM 14-A and MM14-B and by 
which Time Division Multiplexing was carried out is compounded with synchronization 
pulse Sync with the synthetic vessel 15, and is shown in drawing 12 R> 2 (k) — as — the 
channels CH2 and CH4 of synchronization pulse Sync and going up, and ... CHn — getting 
down — channels CHI and CH3 and ... let the PPM pulse of CH (n-1) be the pulse train 
arranged in on a time-axis. In addition, synchronization pulse Sync is generated from the 
synchronization pulse generator 20 so that it may have predetermined width of face to 
predetermined timing as shown in drawing 12 (k) in response to the timing pulse from a 
timing generator 102. 

[0055] Power magnification is carried out and the pulse train of each channel arranged in 
on the time-axis outputted from the synthetic vessel 15 is impressed to LED 17 so that 
LED 17 can be driven by the driver 16. Therefore, from LED 17, the PPM pulse of each 
channel by which Time Division Multiplexing was carried out comes to be sent out as 
infrared light. 

[0056] Here, when using the sending set shown in drawing 11 as an object for teachers, 
generating of the window pulse Bw is stopped with the select signal 2 inputted into a 
timing generator 102. then, the uphill channels CH2 and CH4 shown in drawing 12 (h) 
since enabling MM14-B is lost and ... as [ show / the pulse train of CHn / in said drawing 
2 (a) / it is not generated from MM14-B but ] — it will get down and the pulse train of only 
a channel will be sent out as infrared light from LED 17. In addition, the select signal 1 
inputted into a selector 10 can perform selection of the student who wants to talk in this 
case to arbitration. 

[0057] On the other hand, when using the sending set shown in drawing 1 1 as an object 
for students, probably, generating of the window pulse Aw is suspended, it is made for a 
select signal 2 not to enable MM 14-A, and the pulse train shown in drawing 12 (g) is 
made not to be outputted from MM 14-A. furthermore, the channels CH2 and CH4 of 
going up with which only the period of the time slot assigned to the student of the sending 
set by the select signal 2 generates the window pulse Bw, and is indicated to be to drawing 
12 (h) and ... one channel in CHn is chosen. Therefore, from LED 17, the pulse of one of 
the going-up channels shown in said drawing 2 R> 2 (b), (c), and (d) will be sent out as 
infrared light in this case. In addition, the select signal 2 which chooses a channel is 
inputted into a timing generator 102, and is controlling generating of the window pulses 
Aw and Bw. 

[0058] Moreover, the number of channels in the sending set shown in above-mentioned 
drawing 1 1 can be set up with the number of channels with remarkable degrees of freedom 
including 1 6 channels or 64 channels like the example shown in drawing 5 . The detailed 
circuit diagram of sampling hold-circuit 1 1-A of the sending set shown in drawing 13 at 
drawing 11 , saw-tooth wave generator 12-A, and comparator 13 -A is shown. 
[0059] It is the switch with which an operational amplifier for the operational amplifier 
(for it to be hereafter described as an operational amplifier) with which OP1 constitutes an 
input amplifier in drawing 13 , the operational amplifier with which OP2 constitutes a 
buffer amplifier, the operational amplifier with which OP3 generates reference voltage, the 
operational amplifier with which OP4 constitutes a comparator, the operational amplifier 
with which OP5 constitutes an integrator, and OP6 to generate constant current, and SW1 
reset the switch for a sampling, and SW2 resets an integrator. Moreover, sampling circuit 
1 1-A consists of operational amplifiers OP1 , OP2, and OP3 and a switch SW1 , saw-tooth 
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wave generator 12-A consists of operational amplifiers OPS and OP6 and a switch SW2, 
and comparator 13-A consists of operational amplifiers OP4. 

[0060] In drawing 13 , reversal magnification of the output from a selector 10 is inputted 
and carried out at an operational amplifier OP1. The output of this operational amplifier 
OP1 is impressed to the capacitor Cs for a hold through the switch SW1 the timing pulse 
At from a timing generator 102 "switches on." That is, when a switch SW1 "turns on" on 
when the timing pulse At has started, the output from a selector 10 is sampled and the 
timing pulse At has fallen, a switch SW1 "is turned off' off and the output from a selector 
10 is held by Capacitor Cs. 

[0061] The signal held by Capacitor Cs is impressed to the non-inversed input terminal of 
an operational amplifier OP4 through the buffer amplifier which consists of an operational 
amplifier OP2. Moreover, an operational amplifier OP6 outputs the electrical potential 
difference which pressured power-source +5V partially by resistance R10 and Rl 1 by low 
impedance, and this partial pressure electrical potential difference serves as reference 
current with which the Miller integrator which is changed into constant current through 
resistance R9, and consists of an operational amplifier OPS and a capacitor Ct for an 
integral is integrated. Since this reference current into which a Miller integrator is inputted 
is constant current, it goes up in a straight line, and an integrating-circuit output goes, as 
shown in drawing 12 (e). 

[0062] SW2 connected to juxtaposition at the capacitor Ct for an integral is a switch 
"switching on" by the timing pulse At outputted from a timing generator 102. This switch 
SW2 serves as "OFF", when the timing pulse At has fallen, and the integrating circuit is 
outputting the integral electrical potential difference which integrates with reference 
current and rises in the shape of a straight line. Moreover, when the timing pulse At has 
started, a switch SW2 serves as "ON", and since Capacitor Cs short-circuits, an integral 
electrical potential difference is reset by zero. Thus, since an integrating circuit operates, 
an integrating-circuit output serves as a saw-tooth wave, as shown in drawing 12 (e). 
[0063] Positive feedback is applied by resistance R4 and the operational amplifier OP4 
constitutes the so-called hysteresis comparator. The saw-tooth wave output from an 
operational amplifier OPS is impressed to the inversed input terminal of this comparator as 
comparison reference voltage, and level with the signal from the selector 1 0 held by 
Capacitor Cs is compared. "H" level is outputted, and since the saw-tooth wave is 
impressed to the inversed input terminal, after being in agreement, "L" level is outputted 
to a comparator, until it is in agreement with the level of the signal with which the level of 
the saw-tooth wave going up was held by Capacitor Cs. The output of this comparator is 
impressed to MM 1 4-A. 

[0064] In addition, he is trying to be used also sampling hold-circuit 1 1-B and saw-tooth 
wave generator 12-B by the voltage output for generating the reference voltage output of 
an operational amplifier OP3, and the reference current of an operational amplifier OP6, 
and operational amplifiers OP3 and OP6 are used, being made to serve a double purpose. 
[0065] The outline which sends said control signal to drawing 14 is shown. In drawing 14 , 
as mentioned above, in order to use the band which is not used as a sound signal as a band 
to which a control signal is sent, a voice input signal is removed in this band by HPF2, and 
is impressed to a mixer 3. In order to transmit a control signal, whenever the contents of 
control differ, the signal of 1 cycle is assigned. For example, a control signal is transmitted 
using the signalling frequency generated, respectively from the Hz [ several ] oscillator 
141 and several 10Hz oscillator 142. This signalling frequency is mixed by the sound 
signal by the mixer 3, and is transmitted by one channel. 

[0066] The frequency spectrum Fig. at this time is shown in drawing 1 6 . In drawing 1 6 , 
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an axis of abscissa is a frequency, and since a sound signal hardly needs a frequency 
component 100Hz or less, let it be a 7kHz band from about 100Hz. On the other hand, the 
signalling frequency OSC1 and OSC2 100Hz or less is prepared for transmission of a 
control signal, and a sound signal and this signalling frequency are arranged on the 
frequency shaft in one channel. If a switch 143 or a switch 144 "is turned on" on according 
to the contents of control to send a control signal, an oscillator 141 or an oscillator 144 is 
started and a desired control signal can be transmitted. 

[0067] The outline which receives the transmitted control signal is shown in drawing 15 . 
It is the block for one channel which is shown in drawing 15 , and the PPM recovery of 
the signal on Rhine 150 has already been carried out. The band where the signal from 
Rhine 150 transmits a control signal by HPF43 is removed, and a sound signal is acquired. 
Moreover, a control signal is extracted by BPF151 or 152 according to the signalling 
frequency transmitted, and the extracted signal is impressed to a control circuit 153 or 
154. 

[0068] It is made for control circuits 153 and 154 to have predetermined control 
performed by impressing the output signal from BPF151 or BPF152. Moreover, many 
control signals can be sent by changing the level of the frequency spectrum transmitted 
according to a control signal using few oscillators. In this case, it becomes possible to 
transmit the control signal of the 10th place on one frequency. Furthermore, if the 
combination of a frequency constitutes a control signal, a control signal can be transmitted 
still more efficiently. 
[0069] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the 
communication mode used for wireless LL classroom using infrared radiation is realizable, 
and while being able to free the change in a classroom etc., communicative secrecy nature 
can be maintained. Moreover, while Time Division Multiplexing of the pulse signal by 
which the PPM modulation was carried out is carried out and each channel is constituted 
Even if the infrared light pulse of the going-down channel transmitted since it got down, it 
went up with the channel and the channel was arranged by turns on the time-axis is 
revealed to a part for a light sensing portion by surroundings lump Since receiving timing 
is the revealed timing of an uphill channel to get down and differ from timing, no effect 
also gives this leakage signal to the receiving set of this invention to which the gate is 
applied and it restores to the timing of an uphill channel. 

[0070] Moreover, since the timing of a transmission channel becomes every other channel, 
the time amount for two channels can be spent on a PPM modulation, and it is not 
necessary to use a high-speed component for a PPM modulator. Furthermore, since the 
control signal is superimposed and transmitted to the sound signal using the frequency of 
the frequency band which a sound signal does not use, the channel which it became 
independent of for control is not needed. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of a timing chart of performing both- way 
communication using infrared radiation. 

[Drawing 2] It is drawing in which getting down, going up with a channel, and showing 
the creation timing of a channel. 

[Drawing 3] It is the block diagram of the sending set by the side of a teacher. 
[Drawing 4] It is drawing showing a part of timing of the sending set by the side of a 
teacher. 

[Drawing 5] It is drawing showing the tolerance of the modulation factor of a PPM 

modulation and the example of pulse width to which the number of channels responded. 

[Drawing 6] It is drawing showing the block diagram of a student's sending set. 

[Drawing 7] It is drawing showing a part of timing of a student's sending set. 

[Drawing 8] It is drawing showing the principle of a PPM modulation. 

[Drawing 9] It is drawing showing the block diagram of a receiving set. 

[Drawing 10] It is drawing showing some timing charts of a receiving set. 

[Drawing 11] It is drawing showing the communalized sending set. 

[Drawing 12] It is drawing showing the timing of the communalized sending set. 

[Drawing 13] It is drawing showing a sampling hold circuit, a saw-tooth wave generating 

circuit, and the detailed circuit of a comparator. 

[Drawing 14] It is the block diagram of the part which transmits a control signal. 
[Drawing 1 5] It is the block diagram of the part which receives a control signal. 
[Drawing 16] It is drawing showing frequency spectrum with a moveable cooking stove 
toll signal for a sound signal. 

[Drawing 17] It is drawing showing the outline of the conventional LL classroom. 
[Description of Notations] 

1 Microphone 

2 HPF 

3- 1-3 and 3-n Mixer 

4- 1-4 and 4-n Control signal generator 

5 Switching Circuit 

6 Test Oscillator 

7 Input-Level Drop 

8 Limiter 
9LPF 

10 Selector 

1 1 and 1 1 - A, 1 1 -B Sampling hold circuit 

12 and 12-A, 12-B Saw-tooth wave generator 

13 and 13-A, 13-B Comparator 

14 and 14- A, 14-B Monostable multivibrator 

1 5 Synthetic Vessel 

16 Driver 

17 LED 

20 Synchronization Pulse Detector 

31 Photodiode 

32, 34, 44 Amplifier 

33 Limiter 

35 Synchronization Pulse Detector 
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36 Syncsignal Generator 

37 Timing Generator 

38 Saw-tooth Wave Generator 

39 Gate 

40 Sampling Hold Circuit 

41 Buffer Amplifier 
42LPF 

43 HPF 

45 Headphone 

46 BPF 

47 Control Circuit 

61 Syncsignal Generator 

62 Timing Generator 

101 Oscillator 

102 Timing Generator 

141 142 Oscillator for control signals 
151 152 BPF for a control signal extract 
153 154 Control circuit 

170-1 to 170-12 Transmitter-receiver for students 

171 Transmitter-receiver for Teachers 

175,176,177 Transmission line 

180 Wall for Partition 

Al -An It gets down and is a channel. 

Bl-Bn Uphill channel 

Sync Synchronization pulse 

OP1-OP6 Operational amplifier 

CI, C2 Capacitor for oscillation prevention 

Cs Capacitor for a hold 

Ct Capacitor for an integral 

C3, C4 Capacitor for electrical-potential-difference stabilization 

R1-R3, R5-R1 1 Resistance 

R4 Resistance for positive feedbacks 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 



[Drawing 2] 



16 



JP-H06-222707-A1 
Computer Translation 

[Drawing 7] 
[Drawing 8] 
[Drawing 3] 
[Drawing 4] 
[Drawing 5] 
[Drawing 6] 
[Drawing 15] 
[Drawing 16] 
[Drawing 9] 
[Drawing 10] 
[Drawing 12] 
[Drawing 11] 
[Drawing 13] 
[Drawing 14] 
[Drawing 17] 

[Translation done.] 



17 



